on[1,1+1), see Hale [3] . As is well known, BVP (1.1)-(1.2) will not have a solution at these eigenvalues unless a solvability (orthogonality) condition is satisfied.
Our search for such singular parameter values was motivated originally by an attempt to answer the question, "how do the zeros of the solution become generated?" In computational studies, we found the zeros of the solution were generated quite abruptly, i.e., very small changes in e generated new zeros in the solution as well as moved the old zeros and drastically changed the qualitative shape of the solution. These changes are illustrated in Fig. 1 The two values of p allow us to solve both problems simultaneously. However, the leading-order results must be obtained separately. The more general asymptotic results obtained in ?? 4 and 5 for variable coefficient problems can be shown to reduce to the leading-order results given in this section when they are specialized to the homogeneous constant coefficient cases. We split the domain 0 < x < 1 into the two intervals 0 < x < 1 and 1 < x < 1 denoted as regions A and B, respectively. In region A, we introduce a scaled independent variable and a new dependent variable to reduce (3.1) to a standard nonhomogeneous turning point problem. Let To determine a,, a2, bl, and b2, we apply the continuity conditions at x = 0, 1 and the boundary condition at x = 1. For notational convenience, let Ao Ai (-pd(), A1 Ai (pd(l -1 -a)), A2 Ai (pd (1 -a) 
+ p(a + ,)(G1 -G3)]
It is straightforward but tedious to solve (3.11)-(3.14) for a,, a2, bl, and b2 and we choose not to display them explicitly. Here we give only the leading-order results for p = 1 and p = -1 in both cases of a $ 0 and a = 0. For these evaluations, we use asymptotic expansions for the Airy and Scorer functions (Abramowitz and Stegun [1] It should be noted that for both a $ 0 and a = 0, the coefficients of Bi (z) in both regions A and B given by a2 and b2, respectively, are exponentially small. The terms a2 Bi (z) and b2 Bi (z) become important only near x= 1 and x = 1, respectively. On the other hand, b1, the coefficient of Ai (z) in region B, is exponentially large and the term b, Ai (z) is important only near x = 1.
We More correctly, as noted above, these coefficients are undefined when the determinant of the coefficient matrix of (3.11)-(3.14) equals zero. It is apparent that this expansion matches to leading order with that in (4.35) in the limit x-* f.
Based on the form of the solution in region I we anticipate that the shift terms in (1.1) will induce large amplitude rapid oscillations in the region 1 < x < 1+ +. We shall show that it is not possible for the large amplitude solution in 1 < x < 1 + e to satisfy the continuity requirements at x = 1 with y3(x; e). To gain the necessary flexibility we must insert an interior-layer region to the left of x = 1 (a similar situation occurs in [5] ).
Region IV, 0< 1 -x << 1, is an interior-layer region where we set Since q(6+ 1) <0, yYH will be a linear combination of two exponential terms: one which grows as x6 -> -co and the other which grows as x6 -oc0. The former behavior prevents matching with the assumed form of y5, while the latter leads to difficulty in satisfying the boundary condition at x = 1. Thus to within an exponentially small (in E) error, we take y6H equal to zero.
An expansion for yp (and thus, for Y6) follows by expanding the coefficients in 1)-(1.3) for the case p(x) < 0 are illustrated in Fig. 8 (where a (x) # 0) We are now in a position to determine the unknown coefficients (bj and dj, j = 0,1,.**) and the unknown order functions (fQj(E) and 0j(E), j = 0,1, ). Two cases will be considered, namely, a (x) * 0 and a (x) 0. We note that we want nonitrivial bo (real) and do.
First we consider the case with a(x) * 0. From the boundary condition at x = I given by (5.32), we see that the possible dominant terms occur on the right-hand side and have the orders of magnitude: 0O(E), 1 
